Injection of a homogenate of the pituitary gland of bull frog tadpoles remarkably increased the tyrosinase activity in the skin of hypophysectomized toad tadpoles. The enhancement of the enzyme activity was blocked by the simultaneous treatment with actinomycin D (Act. D), indicating that the increase in activity by the homogenate is closely related to RNA synthesis.
Injection of a homogenate of the pituitary gland of bull frog tadpoles remarkably increased the tyrosinase activity in the skin of hypophysectomized toad tadpoles. The enhancement of the enzyme activity was blocked by the simultaneous treatment with actinomycin D (Act. D), indicating that the increase in activity by the homogenate is closely related to RNA synthesis.
Activation of the enzyme of the skin by the pituitary homogenate injection was much greater in hypophysectomized tadpoles than in normal.
When the hypophysectomized tadpoles were subjected temporarily to the influence of the pituitary in advance of the treatment with the pituitary homogenate, the activation of the enzyme by the homogenate injection was reduced to a level observed in normal tadpoles, suggesting that some regulatory mechanisms concerning tyrosinase activity develop in the skin during the embryonic period under the influence of pituitary hormones.
Several workers have reported that injections of pituitary extracts (melanocyte stimulating hormone, MSH) increased the melanin content of amphibian skin (Dawes, 1941; Frieden and Bozer, 1951; Karkun and Mukerji, 1957) . However, since Purvis and Denstedt (1957) In the animals of these 2 groups, the implants were surgically removed under a dissecting microscope 2-3 weeks after implantation. The success of implantation was judged by the blackening of the color and accelerated growth of the hind legs. The success of the removal of the implants was judged by the development of the silver color in the animal.
Thus in 4 of 15 animals of the former group and 4 of 10 tadpoles of the latter, all the treatments were successful. 
Results
Act. D on tyrosinase activity of the skin of hypophysectomized tadpoles Twelve of 30 hypophysectomized tadpoles were injected with pituitary homogenate 6 weeks after operation. They were sacrificed at 0, 8, 18 and 30 hrs. after injection. Six animals were injected with saline and killed at 18 and 30 hrs. after injection. Nine animals were given injections of pituitary homogenate and Act. D. They were sacrificed at 8, 18 and 30 hrs. after injection. The remaining 3 were injected with Act. D and sacrificed at 30 hrs. after injection. Tyrosinase activity of the skin of these 4 groups is presented in Fig. 1 . The enzyme activity was markedly increased by the pituitary homogenate and this was reduced almost to the control level by Act. D.
Tyrosinase activity of the normal tadpole skin and activation of the enzyme by pituitary homogenate Tyrosinase activity of the skin of 12 normal tadpoles of premetamorphic, prometamorphic and climax stages was assayed.
Another 4 animals of premetamorphic stage were injected with pituitary homogenate and sacrificed at 18 hrs. after the injection and the enzyme activity was compared with that of uninjected speci- mens of the same stage. As shown in Fig. 2 , little differences were noted in tyrosinase activity of the skin among the groups of three different developmental-stages. Tyrosinase activity of normal tadpole skin was about two times higher than that of the skin of hypophysectomized animals. The injection of pituitary homogenate to normal premetamorphic tadpoles brought about 50% activation of tyrosinase, while the results obtained in Exp. 1 indicate that in hypophysectomized tadpoles, the similar treatment brought about 500% activation of the enzyme.
Activation of tyrosinase of the skin by pituitary homogenate in hypophysectomized tadpoles subjected temporarily to the influence of pituitary gland
In hypophysectomized tadpoles, the skin of which had never been subjected to the pituitary hormones, the activation of tyrosinase of the skin by pituitary homogenate was much greater than in normal tadpoles, the skin of which developed under the influence of the hormones secreted from their own pituitary gland. Experiments were carried out to ascertain whether the activation of the enzyme by the injection of pituitary homogenate in hypophysectomized tadpoles is reduced to the level observed in normal animals, if the hypophysectomized tadpoles had pituitary graft temporarily in advance of the injection. Three hypophysectomized (HX), 3 hypophysectomized with a frozen pituitary implant (HX+H1), 2 hypophysectomized into which a live pituitary gland was implanted within 12 hrs. after the depriviation of their own pituitary and from which the implant was removed 3 weeks later (HX+H2) and 2 hypophysectomized tadpoles which had a pituitary graft in the tail for 2 weeks from 3 to 5 weeks after hypophysectomy (HX+H3) were injected with pituitary homogenate. As controls, 3 HX, 2 HX + H1,2 HX+H2 and 2 HX+ H3 received injections of saline. The injections were performed 6 weeks after hypophysectomy. All the animals were sacrificed 18 hrs. after injection.
In hypophysectomized tadpoles which had had a temporary pituitary graft, activation of the enzyme by the pituitary homogenate injection was much less marked than in hypophysectomized animals which had never been under the influence of the pituitary Fig.3 .
Tyrosinase activity of the skin in hypophysectomized tadpoles implanted with a frozen pituitary gland (HX+Hi), hypophysectomized tadpoles having a pituitary graft temporarily for 3 weeks from the day of hypophysectomy (HX+H2) and for 2 weeks from 3 to 5 weeks after hypophysectomy (HX+H3) and hypophysectomized animals having no graft throughout the experiment (HX). Closed circle represents the value of pituitary homogenate injected specimen (18 hrs . after injection).
Open circle represents the value of saline injected animal (18 hrs. after injection) .
hormones (Fig.3) . Discussion Lerner (1959) proposed that MSH increases melanin formation by dispersing tyrosinasecontaining particles within the cells. However , the result obtained in the present experiments will provide another explanation of the effect of the hormone on melanin synthesis. It was demonstrated that the tadpole pituitary gland contains a hormone(s) which enhances the tyrosinase activity of the skin of hypophysectomized tadpoles, although the use of pituitary homogenate in the present experiments made it a little difficult to say that the hormone is MSH.
The fact that treatment with Act . D abolished the action of the pituitary homogenate indicates that the increase in tyrosinase activity caused by the hormone(s) is closely related to RNA synthesis.
The activation of tyrosinase of the skin by a pituitary homogenate was much greater in hypophysectomized tadpoles than in normal. In this regard, it is of interest that the remarkable enhancement in tyrosinase activity of the skin by the homogenate injection did not occur in hypophysectomized tadpoles subjected temporarily to the influence of pituitary hormones in advance. These results suggest that some regulatory mechanisms concerning tyrosinase activity develop in the tadpole skin during embryonic period which are influenced by the pituitary gland. Thus, in the normal adult frog, tyrosinase activity may not be changed remarkably by MSH injection as reported by Purvis and Denstedt (1957) .
